1 2 Basic leucine zipper proteins (bZIP) contain a basic DNA-binding region and a 1 3 leucine zipper region, acting as transcriptional factors in regulation of gene expression 1 4 exclusively in eukaryotes. In this investigation, total 116 bZIP members were 1 5 3 1 and osmotic treatments.
these proteins with their relative encoding genes was listed in Table 1 . Table S1 . Based on this result, we hypothesized that the tandem 1 2 2 duplication of genes was one reason for the expansion of the M.bZIP genes. In As a result of key events in evolution, gene structure including the number and 1 4 4 distribution of exon/intron, offers insights into understanding the emergence and varied introns, the number from one to twenty-two (Table 1 ). The members of M.bZIP 1 4 9 genes in each group possessed similar gene structure in intons number and 1 5 0 distribution. The number of introns in each group was uneven, with intronless genes 1 5 1 only found in group IV and VI, dramatically varied from one to twenty-two introns in 1 5 2 the group I. In the group II, most genes had less than six introns, and in the group V, 1 5 3 most genes had more than ten introns (Table 1) . reflect the great need for these genes in the complicated transcriptional regulations. Similar results were also obtained by Wang and his colleagues, when they 3 2 7
investigated the divergence of the bZIP gene family in strawberry, peach and apple were found to be extension of leucine zipper regions, which suggested that these two Gene expression patterns can provide important clues for gene function. So we also The expression revealed that some M.bZIP genes were sensitively responded to stress 3 6 6 treatment. Five M.bZIP genes were identified to respond to two abiotic stress 3 6 7 treatments tested, the results suggested that these genes may be stress-sensitive gene seventeen genes which were randomly selected in different phylogenetic groups M.bZIP45 and M.bZIP93 showed the maximum 60-fold, 11-fold, and 10-fold increase 3 7 5 at 9 h, 3 h and 6 h, indicating that these genes play a major role in the response to 3 7 6 osmosis conditions. However, in the fourteen genes, the expression results from qRT-PCR did not agree perfectly with cis-acting elements analysis. For instance, M.bZIP46 contained 16 cis-acting elements and its relative expression level was more 3 7 9
than 60-fold in relation to controls under PEG treatment at 9 h. whereas the value for The genome and proteome sequences of Arabidopsis and rice were downloaded from 3 9 0 the NCBI website. Two methods were used. For the first method, BLASTp was Golden Delicious peptide database (GDR http://www.rosaceae.org/) using bZIP Hmmer3.0 software was downloaded from the HMMER website 3 9 5
(http://hmmer.janelia.org/) to perform a global search of the apple proteome. The To explore the diverse exon/intron organizations of M.bZIP genes, we compared the To study the expression pattern of M.bZIP genes in different organs, series matrix data 4 2 7 from the expression profiles GSE42873 was downloaded from NCBI GEO datasets. Expression data for the identified genes were extracted from the two datasets using Qualified RNA was used for cDNA synthesis and quantitative real-time PCR. For organ specificity expression of M.bZIP genes, organs of leaf, stem, root, and seed internal control. The primer sequences were listed in M.bZIP promoters. under ABA and PEG treatment. B  e  n  t  s  i  n  k  ,  L  .  ,  J  o  w  e  t  t  ,  J  .  ,  H  a  n  h  a  r  t  ,  C  .  J  .  a  n  d  K  o  o  r  n  n  e  e  f  ,  M  .  2  0  0  6  "  C  l  o  n  i  n  g  o  f  D  O  G  1  ,  au  a  n  t  i  t  a  t  i  v  e  t  r  a  i  t  5  2  5  l  o  c  u  s  c  o  n  t  r  o  l  l  i  n  g  s  e  e  d  d  o  r  m  a  n  c  y  i  n  A  r  a  b  i  d  o  p  s  i  s  .  "  P  r  o  c  e  e  d  i  n  g  s  o  f  t  h  e  N  a  t  i  o  n  a  l  A  c  a  d  e  m  y  o  f  S  c  i  e  n  c  e  s  .  5  2  6  1  0 
